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SUPERCONDUCTOR AND PROCESS FOR
PRODUCING THE SAMEL

This application 1s a National Stage application of PCT/
JP2004/011679 filed Aug. 6, 2004, which claims priority
from Japanese patent application 2003-324167, filed Sep.
17, 2003. The entire contents of each of the atorementioned
applications are incorporated herein by reference.

TECHNICAL FIELD

The present mvention relates to a superconductor and a
method of producing the same, and in particular, to a
superconductor having a thick superconducting layer and
having a large critical current (hereinafter referred to as
“Ic”), and to a method of producing the same.

BACKGROUND ART

With respect to superconductors such as superconducting,
wires, increasing the thickness of a superconducting layer
has been studied in order to increase the critical current.

However, 11 a superconducting layer 1s formed so as to
have a large thickness by deposition at one time, a suilicient
amount of oxygen cannot be taken in the superconducting
layer during the film deposition. In such a case, the critical
current density (hereinafter referred to as “J¢”) 1s decreased,
and accordingly the Ic cannot be increased. Furthermore, 1f
the superconducting layer 1s formed so as to have a large
thickness by performing the film deposition once, the time
required for one film deposition process becomes long. As a
result, an element, such as Ni, in a base layer 1s diffused 1nto
the superconducting layer, resulting 1n a problem such as
reaction with the superconducting layer.

Therefore, 1n order to form a thick superconducting layer
and to increase the Ic, a multi-layer deposition method has
been studied, in which the film deposition 1s performed at
least two times and the thickness of a superconducting film
in each film deposition 1s decreased (For example, see
Kazutomi Kakimoto and two others, “Preparation of Y-sys-
tem coated conductor with high Ic using repeated deposition
by PLD”, Abstracts of the 67th Cryogenic Association of
Japan (CSJ) Conference 1n 2002, p. 228).

According to Kakimoto et al., the thickness of the super-
conducting film was controlled to be 0.35 um 1n each film
deposition and the deposition was performed 4 to 6 times.
Even when the thickness of the superconducting layer (10
mm 1n width) was 1 um or more, the Ic was as small as about
130 A. In the experiment described in the above-mentioned
paper, the moving speed of a base tape having a width of 10
mm on which the superconducting layer was formed was 4

m/h.

Accordingly, 1t 1s desired that further increase in the Ic of
superconductors be achieved.

DISCLOSURE OF INVENTION

In view of the above-mentioned situation, it 1s an object
of the present invention to provide a superconductor formed
by a multi-layer deposition method, in which the Ic 1s
increased with less decrease 1n the Jc even in the case the
thickness of a superconducting layer 1s increased, and to
provide a method for producing such a superconductor.

In order to achieve the above object, according to the
present invention, a method for producing a superconductor
includes the step of forming a superconducting layer on a
base layer by performing a film deposition at least three
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times, wherein the film thickness of a superconducting film
in each film deposition 1s 0.3 um or less and the supercon-
ducting film having the film thickness of 0.75 to 3 um 1s
formed on the base layer. Furthermore, in a method of
producing a superconductor according to the present inven-
tion, the supply area velocity of the base layer 1n each film
deposition may be at least 0.04 m*/h.

A superconductor according to the present invention
includes a base layer and a superconducting layer having a
layer thickness of 0.75 to 3.0 um, the superconducting layer
being formed by performing a film deposition on the base
layer at least three times, wherein the film thickness of a
superconducting film 1n each film deposition 1s 0.3 um or
less.

BRIEF DESCRIPTION OF THE

DRAWINGS

FIGS. 1(a) to 1(d) are views showing a method for
producing a superconductor according to the present mven-
tion.

BEST MODE FOR CARRYING OUT TH.
INVENTION

L1l

Embodiments of the present imvention will now be
described. The ratios of the dimensions 1n the drawings do
not always correspond to those 1n the following description.

According to a method for producing a superconductor of
the present invention, referring to FIGS. 1(a) to 1(d), a
superconducting layer 2 1s formed on a base layer 1 by
performing a film deposition at least two times to produce a
superconductor 100, wherein the film thickness of a super-
conducting film 1n each film deposition 1s 0.3 um or less and
the superconducting film having the film thickness of 0.75 to
3 um 1s formed on the base layer.

For example, a method in which the film deposition 1s
performed three times will now be described with reference
to FIGS. 1(a) to 1(d). Firstly, the base layer 1 shown 1n FIG.
1(a) 1s prepared. As shown 1n FIG. 1(b), a first film depo-
sition 21 1s performed on the base layer 1 such that the film
thickness T, of the superconducting film formed by the first
f1lm deposition 1s 0.3 um or less to form the superconducting
layer 2.

Subsequently, as shown in FIG. 1(c¢), a second film
deposition 22 1s performed on the superconducting layer 2
formed as described above such that the film thickness T, of
the superconducting film formed by the second film depo-
sition 1s 0.3 um or less to increase the layer thickness T of
the superconducting layer 2. At thus point, the layer thick-
ness T of the superconducting layer 2 1s represented by
T=T,+T,. Subsequently, a third film deposition 23 1s per-
formed on the superconducting layer 2 formed as described
above such that the film thickness T; of the superconducting
f1lm formed by the third film deposition 1s 0.3 um or less to
turther increase the layer thickness T of the superconducting
layer 2. At this point, the layer thickness T of the supercon-
ducting layer 2 is represented by T=T,+1,+T;.

Thus, the film deposition 1s sequentially repeated to
increase the layer thickness of the superconducting layer.
After the film deposition 1s performed n times, the layer
thickness T of the superconducting layer 1s generally rep-
resented by T=T1,+1,+. . . +1, wherein n represents an
integer of three or more.

In the second and the following film deposition, when a
superconducting film having the same chemical composition
as that in the first film deposition 1s deposited, there 1s no
difference between the superconducting films 1n each film
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deposition. In such a case, one superconducting layer 1s
formed even after the film deposition 1s performed n times.

In the method for producing a superconductor according
to the present mvention, the thickness of the superconduct-
ing film in each film deposition 1s 0.3 um or less. When the
film thickness exceeds 0.3 um, 1t 1s diflicult to cause the
superconducting layer to take a suflicient amount of oxygen
thereinto during the film deposition, and accordingly the Jc
of the superconducting layer decreases. In such a case, even
when the thickness of the superconducting layer 1s
increased, 1t 1s diflicult to increase the Ic of the supercon-
ducting layer.

In FIGS. 1(a) to 1(d), the material of the superconducting,
layer 2 1s not particularly limited. Preferable examples
include oxide superconducting matenials such as
RE,Ba,Cu,0,. 4 (wherein RE represents a rare earth element
and hereinafter represents the same). The method for form-
ing the superconducting layer 2, in other words, the method
for depositing the superconducting film 1s not particularly
limited so long as the film deposition can be performed 1n an
oxygen atmosphere. Examples of the vapor deposition pret-
erably 1nclude a pulsed laser deposition, an electron-beam
deposition method, and a sputtering method. Examples of
the liquid-phase method preferably include a metal organic
deposition (MOD) method, a trifluoroacetic acid metal
organic deposition (TFA-MOD) method, and a liquid phase
epitaxy (LPE) method.

In FIGS. 1(a) to 1(d), the base layer 1 represents a layer
on which the superconducting layer 1s formed. The base
layer 1 may be composed of a substrate or composed of the
substrate and a bufler layer disposed thereon. In the former
case, the superconductor 100 includes the substrate, which 1s
the base layer 1, and the superconducting layer 2. In the
latter case, the superconductor 100 includes the substrate
and the bufler layer, which form the base layer 1, and the
superconducting layer 2. In the base layer 1, at least a base
layer (hereinafter referred to as adjacent base layer 11)
adjacent to the superconducting layer must have a biaxial
orientation. Accordingly, when the substrate corresponds to
the adjacent base layer 11, the substrate must have the
biaxial orientation. When the bufler layer 1s in the position
of the adjacent base layer 11, the butler layer must have the
biaxial orientation and the substrate need not have the
biaxial orientation. Herein, the words “have a biaxial ori-
entation” means not only the case where the adjacent base
layer has a perfect biaxial orientation but also the case where
the discrepancy angle of a crystal axis in the adjacent base
layer 1s 25° or less. The two axes 1n the biaxial onentation
indicates the crystal axis perpendicular to the face of the
adjacent base layer and a crystal axis parallel to the face of
the base layer. The discrepancy angle of a crystal axis 1n the
adjacent base layer means a discrepancy angle of a crystal
axis lying in a plane that 1s parallel to the face of the adjacent
base layer, and the value of the discrepancy angle of a crystal
axis 1n the adjacent base layer 1s represented by an average
discrepancy angle in the adjacent base layer.

Although the material of the substrate 1s not particularly
limited, Ni, Cr, Mn, Co, Fe, Pd, Cu, Ag, Au, or an alloy
composed of at least two of such metals 1s preferably used
as a material that can provide the biaxial onentation. The
metals or the alloys may be used alone or may be laminated
with other metals or alloys.

Although the material of the bufler layer 1s not particu-
larly limited, the materials preferably used as a material that
provides the biaxial orientation are metal oxides containing,
at least one metal element having a crystal structure of
pyrochlore-type, fluorite-type, rock-salt-type, or perovskite-

10

15

20

25

30

35

40

45

50

55

60

65

4

type. Specifically, the examples of such materials include
rare earth oxides such as CeO2, vyttria stabilized zircoma
(YSZ), BaZrO, (BZ0), SrT10, (STO), Al,O5, YAIO;, MgQO,
and Ln-M-O compounds (wherein O represents oxygen, and
Ln represents at least one element of the lanthanide series,
and M represents at least one element selected from the
group consisting of Sr, Zr, and Ga). These oxides diminish
the difference between the textured metal substrate and the
superconducting layer 1n terms of the lattice constants and
the crystal ortentation. In addition, these oxides prevent the
metal atoms from diffusing from the textured metal substrate
to the superconducting layer. Two or more layers may be
formed as the bufler laver.

When a biaxially oriented substrate that difluses less

metal atoms, for example, a biaxially oriented Ag substrate,
1s used, the superconducting layer may be directly formed on
the biaxially oriented Ag substrate without forming the
bufler layer.
In the method of producing a superconductor according to
the present invention, 1t 1s possible to form a superconduct-
ing layer having a thickness of 0.75 to 3 um by performing
the film deposition at least three times on the base layer.
When the thickness of the superconducting layer is less than
0.75 um, the Jc 1s large but the Ic 1s not increased because
of the small layer thickness. When the thickness of the
superconducting layer exceeds 3.0 um, the Jc 1s decreased as
the number of times of the film deposition 1s increased. As
a result, even when the layer thickness 1s increased, the Ic 1s
not increased. From this point of view, the thickness of the
superconducting layer 1s preferably from 0.9 to 3.0 um.

In the method for producing the superconductor according
to the present invention, the supply area of the base layer per
hour (hereinafter referred to as supply area velocity of the
base layer) in each film deposition can be at least 0.04 m>/h.
If the supply area velocity of the base layer 1s less than 0.04
m2/h when the substrate corresponds to the adjacent base
layer, 1n some cases the reaction between the substrate and
the superconducting layer formed thereon increases,
whereby characteristics of the superconducting layer such as
Ic and Jc are deteriorated.

Reterring to FIG. 1(d) mn FIGS. 1(a) to 1(d), a supercon-
ductor according to the present invention 1s the supercon-
ductor 100 in which the superconducting layer 2 having a
thickness of 0.75 um to 3.0 um 1s formed on the base layer
1 by performing film deposition at least three times, the
thickness of a superconducting film made 1 each film
deposition being 0.3 um or less. When the thickness of the
superconducting layer 1s less than 0.75 um, the Jc 1s large but
the Ic 1s not increased because of the small layer thickness.
When the thickness of the superconducting layer exceeds
3.0 um, the Jc 1s decreased as the number of times of the film
deposition 1s increased. As a result, even when the layer
thickness 1s increased, the Ic 1s not increased. From this
point of view, the thickness of the superconducting layer 1s
preferably from 0.9 to 3.0 um.

Superconductors and methods for producing the same
according to the present imvention will now be more spe-
cifically described with reference to Examples.

EXAMPLES 2 TO 10 AND REFERENCE
EXAMPLE 1

Referring to FIGS. 1(a) to 1(d), a Ni-based alloy tape
comprising a biaxially oriented N1 alloy substrate (10 mm 1n
width and 0.1 mm 1n thickness) and a biaxially oriented YSZ
bufler layer (0.1 mm 1n thickness) formed thereon was used

as a base layer 1 1 FIG. 1(a) (the biaxially oriented YSZ
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bufler layer corresponded to the adjacent base layer 11.) As
shown 1 FIG. 1(b), a superconducting layer 2 composed of
Ho,Ba,Cu,0,.5 and having a thickness of 0.25 um was
formed by pulsed laser deposition on the biaxially oriented
YSZ buller layer that was the adjacent base layer 11 of the
base layer 1. Such deposition was done 1n a manner such that
a target composed of Ho,Ba,Cu,0,. 5 was irradiated with a
KrF excimer laser at an energy density of 3 J/cm” in an
oxygen gas atmosphere having a gas pressure of 26.6 Pa
(200 m'Torr), into which the base layer 1 was fed at a supply
area velocity of 0.05 m*/h. Furthermore, as shown in FIG.
1(c) and the following figure, a second and the following
film deposition were performed to increase the thickness of
the superconducting layer 2 under the same conditions as
those 1n the film deposition described above.

Thus, the following 10 superconductors were prepared: a
superconductor (Reference Example 1) including a super-
conducting layer having a thickness of 0.5 um prepared by
performing the film deposition two times; a superconductor
(Example 2) including a superconducting layer having a
thickness of 0.75 um prepared by performing the film
deposition three times; a superconductor (Example 3)
including a superconducting layer having a thickness of 1.0
um prepared by performing the film deposition four times;
a superconductor (Example 4) including a superconducting
layer having a thickness of 1.25 um prepared by performing
the film deposition five times; a superconductor (Example 5)
including a superconducting layer having a thickness of 1.5
um prepared by performing the film deposition six times; a
superconductor (Example 6) including a superconducting
layer having a thickness of 1.75 um prepared by performing
the film deposition seven times; a superconductor (Example
7) including a superconducting layer having a thickness of
2.0 um prepared by performing the film deposition eight
times; a superconductor (Example 8) including a supercon-
ducting layer having a thickness of 2.5 um prepared by
performing the film deposition ten times; a superconductor
(Example 9) including a superconducting layer having a
thickness of 3.0 um prepared by performing the film depo-
sition twelve times; and a superconductor (Example 10)
including a superconducting layer having a thickness of 3.5
um prepared by performing the film deposition fourteen
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times. The Ic of the superconductors in Examples 2 to 10 and
Reference Example 1 was measured by a four-terminal

method to calculate the Jc. Table I summarizes the results of
the Jc and the Ic.

COMPARAIIVE EXAMPLES 1 to 7

Superconductors 1mcluding a superconducting layer hav-
ing a large thickness were prepared by performing the film
deposition once using the same base layer as that in Refer-
ence Example 1 and under the same conditions of film
deposition as those in Reference Example 1, except for the
supply area velocity of the base layer. The decrease 1n the
supply area velocity of the base layer could increase the
thickness of the superconducting layer. Thus, the following

superconductors were prepared: a superconductor (Com-
parative Example 1) including a superconducting layer
having a thickness of 0.25 um; a superconductor (Compara-
tive Example 2) including a superconducting layer having a
thickness of 0.5 um; a including a superconducting layer
having a thickness of 0.75 um; a superconductor (Compara-
tive Example 4) including a superconducting layer having a
thickness of 1.0 um; a superconductor (Comparative
Example 35) including a superconducting layer having a
thickness of 1.25 um; a superconductor (Comparative
Example 6) mcluding a superconducting layer having a
thickness of 1.5 um; and a superconductor (Comparative
Example 7) mcluding a superconducting layer having a
thickness of 1.75 um. The J¢ and the Ic were measured.
Table I summarizes the results. superconductor (Compara-
tive Example 3) including a superconducting layer having a
thickness of 0.75 um; a superconductor (Comparative
Example 4) including a superconducting layer having a
thickness of 1.0 um; a superconductor (Comparative
Example 5) including a superconducting layer having a
thickness of 1.25 um; a superconductor (Comparative
Example 6) including a superconducting layer having a
thickness of 1.5 um; and a superconductor (Comparative
Example 7) mcluding a superconducting layer having a
thickness of 1.75 um. The Jc and the Ic were measured.
Table I summarizes the results.

TABLE 1
Comparative  Example Example Example Example Example Example Example Example Example Example

example 1 1 2 3 4 5 6 7 8 9 10
Layer 0.25 0.5 0.75 1.0 1.25 1.5 1.75 2.0 2.5 3.0 3.5
thickness
(Lm)
The number 1 2 3 4 5 6 7 8 10 12 14
of times of
film
deposition
Jc (MA/cm?) 2.5 2.4 2.4 2.2 2.1 2.0 1.7 1.5 1.3 1.0 0.4
Ic (A/cm 1n 62.5 120 180 220 262.5 300 297.5 300 325 300 140
width)

Comparative Comparative Comparative Comparative Comparative Comparative Comparative
example 1 example 2 example 3 example 4 example 3 example 6 example 7

Layer 0.25 0.5 0.75 1.0 1.25 1.5 1.75
thickness
(Lm)
The number 1 1 1 1 1 1 1
of times of
film

deposition
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TABLE I-continued

Je (MA/cm?) 2.5 2.0 1.4
Ic (A/em - 62.5 100 105
width)

In the Examples, the film deposition was performed at
least two times and the thickness of the superconducting film
made 1n each film deposition was 0.25 um. This method
suppressed the decrease 1n the Jc of the superconducting
layer accompanied with the increase 1n the thickness of the
superconducting layer. Consequently, the increase in the
thickness of the superconducting layer could increase the Ic.
The Ic of the superconductors could be increased to about
300 A/cm-width 1n the five Examples (Examples 5 to 9), 1.e.,
from the superconductor (Example 35) including the super-
conducting layer having a thickness of 1.5 um prepared by
performing the film deposition six times to the supercon-
ductor (Example 9) including the superconducting layer
having a thickness of 3.0 um prepared by performing the

film deposition twelve times.

In contrast, in the Comparative Examples, the Jc of the
superconducting layer was extremely decreased as the thick-
ness of the superconducting layer was increased. When the
thickness of the superconducting layer was 0.5 to 1.0 um
(Comparative Examples 2 to 4), the Ic was increased to no
more than about 100 A/cm-width. Even when the thickness
of the superconducting layer was further increased, the Ic
was decreased.

Superconductors having the same layer thickness will
now be compared between the Examples and Comparative
Examples. In the superconductor (Reference Example 1)
including a superconducting layer having a thickness of 0.5
um prepared by performing the film deposition two times,
the Ic was 120 A/cm-width. In the superconductor (Com-
parative Example 2) including a superconducting layer
having a thickness of 0.5 um prepared by performing the
film deposition once, the Ic was 100 A/cm-width. In other
words, the Ic 1n Reference Example 1 was larger than that in
Comparative Example 2 by 20 A/cm-width. On the other
hand, 1n the superconductor (Example 2) including a super-
conducting layer having a thickness of 0.75 um prepared by
performing the film deposition three times, the Ic was 180

A/cm-width. In the superconductor (Comparative Example
Example
11
Supply area velocity of 0.125
base layer (m*/h)
The film thickness in 0.1
each film deposition
(Hm)
Layer thickness (Three 0.3
film depositions)(um)
Je (MA/cm?) 2.6
Ic 78
(A/cm-width)

3) including a superconducting layer having a thickness of

0.75 um prepared by performing the film deposition once,
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significantly be increased when the superconducting layer
having a thickness of at least 0.75 um 1s formed by per-
forming the film deposition at least three times with the film
thickness of 0.3 um or less i each film deposition of
superconducting film.

In the case where the superconducting layer was depos-
ited once, as shown in Comparative Example 7, when the
thickness of the superconducting layer was 1.75 um, the Jc
and the Ic became zero. In contrast, in the case where the
superconducting layer was deposited at least two times, the
Ic was increased as the number of times of the film depo-
sition was increased. Thus, 1n the superconductor (Example
5) mcluding the superconducting layer having a thickness of
1.5 um prepared by performing the film deposition six times,
the Ic increased to 300 A/cm-width, and the Ic remained
about 300 A/cm-width 1n the subsequent examples in which
the number of times of the film deposition was increased to
the case of the superconducting layer having a thickness of
3.0 um prepared by performing the film deposition twelve
times (Example 9). However, when the thickness of the
superconducting layer exceeds 3.0 um, the Jc drastically
decreased, resulting in decrease of the Ic.

EXAMPLES 11 TO 14 AND COMPARAITITV.
EXAMPLES 8 1O 10

(L.

Superconductors were prepared as 1n Reference Example
1 except that: the thickness of the superconducting film 1n
cach film deposition was changed by controlling the supply
area velocity of the base layer and the film deposition was
performed three times 1n the cases where the superconduct-
ing layer was formed by performing the film deposition two
times or more, that 1s, the thickness of the superconducting
film 1 each film deposition was controlled to be 0.1 um
(Example 11), 0.2 um (Example 12), 0.25 um (Example 13),
0.3 um (Example 14), 0.35 um (Comparative Example 8),
0.4 um (Comparative Example 9), or 0.5 um (Comparative

Example 10).
TABLE 11
Example Example Example Comparative Comparative Comparative
12 13 14 example 8 example 9  example 10
0.0625 0.0500 0.0417 0.0357 0.0313 0.0250
0.2 0.25 0.3 0.35 0.4 0.5
0.6 0.75 0.9 1.05 1.2 1.5
2.5 2.4 2.2 1.6 0.8 0.4
150 180 198 168 96 60

As shown 1n Table II, when the film thickness of the
superconducting film 1n each film deposition was increased

the Ic was 105 A/cm-width. In other words, the Ic 1n g5 from 0.3 um (Example 14) to 035 um (Comparative

Example 2 was larger than that in Comparative Example 3
by no less than 75 A/cm-width. Accordingly, the Ic can

Example 8), the J¢ drastically decreased from 2.2 to 1.6
MA/cm?2, which resulted in decrease of the Ic from 198 to
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168 A/cm-width even when the layer thickness of the
superconducting layer was increased from 0.9 to 1.05 um.

It should be understood that the embodiments and
Examples disclosed herein are illustrative 1n all respects and
are not restrictive. The scope of the present invention 1s
defined by the appended claims rather than by the descrip-
tion preceding them. The equivalence of the claims and all
modifications within the claims are intended to be embraced
by the scope of the present invention.

INDUSTRIAL APPLICABILITY

As described above, according to the present invention, a
superconducting layer 1s formed by performing a film depo-
sition at least three times and the film thickness in each film
deposition 1s 0.3 um or less. Consequently, even when the
thickness of the superconducting layer i1s increased, the
decrease 1n the Jc can be suppressed and the Ic can be
increased. The present invention can be widely used 1n order
to 1ncrease the Ic of superconductors.

The invention claimed 1s:

1. A method of producing a superconductor wire, com-
prising the step of forming a superconducting layer on a base
layer by performing a film deposition at least three times
without substantially changing an oxygen gas pressure
between the at least three times, wherein the oxygen gas
pressure 1s below atmospheric pressure, wherein a film
thickness of a superconducting film made i1n each film
deposition 1s 0.3 um or less and the superconducting layer
having a layer thickness of 1.5 um to 3 um 1s formed on the
base layer and wherein the base layer 1s composed of a
substrate or composed of the substrate and a bufler layer
disposed thereon, wherein 1n either case, a portion of the
base layer adjacent to the superconducting layer has a
biaxial orientation, the substrate 1s composed of N1, Cr, Mn,
Co, Fe, Pd, Cu, Ag, Au or an alloy composed of at least two
of N1, Cr, Mn, Co, Fe, Pd, Cu, Ag or Au and the bufler layer
1s composed of a metal oxide containing at least one metal
clement having a crystal structure a pyrochlore-type, a
florite-type, a rock salt-type, or a perovskite-type.

2. The method according to claim 1, wherein a supply area
velocity of the base layer 1 each film deposition 1s at least
0.04m>/h.

3. A superconductor wire comprising a superconducting,
layer formed by performing film deposition on a base layer
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at least three times without substantially changing an oxygen
gas pressure between the at least three times, wherein the
oxygen gas pressure 1s below atmospheric pressure, wherein
the superconducting layer has a layer thickness 1n a range of
1.5 um to 3.0 um, a film thickness of a superconducting film
made 1n each film deposition being 0.3 um or less and
wherein the base layer 1s composed of a substrate or com-
posted ol the substrate and a bufler layer disposed thereon,
wherein either case, a portion of the base layer adjacent to

the superconducting layer has a biaxial ornentation, the
substrate 1s composed of N1, Cr, Mn, Co, Fe, Pd, Cu, Ag or

Au or an alloy of at least two of N1, Cr, Mn, Co, Fe, Pd, Cu,
Ag or Au and the bufler layer 1s composed of a metal oxide
containing at least one metal element having a crystal
structure a pyrochlore-type, a florite-type, a rock salt-type,
Or a perovskite type.

4. The method according to claim 1, wherein the oxygen
gas pressure 1s-maintained at approximately 200 m Torr
during the at least three times of the film deposition and
between the at least three times.

5. The method according to claim 1, wherein the film
deposition 1s stopped between each of the at least three times
of performing the film deposition.

6. The superconductor wire according to claim 3, wherein
a supply area velocity of the base layer in each film
deposition is at least 0.04m>/h.

7. The superconductor wire according to claim 3, wherein
the oxygen gas pressure 1s maintained at approximately 200
m Torr during the at least three times of the film deposition
and between the at least three times.

8. The superconductor wire according to claim 3, wherein
the film deposition 1s stopped between each of the at least
three times of performing the film deposition.

9. A method of producing a superconductor wire accord-
ing to claim 1 wherein the critical current 1s at least 250
A/cm 1n width wherein the number of times of film depo-
sition 1s 1n the range of 5 to 12.

10. A superconductor wire of claim 3, wherein the critical
current 1s at least 250 A/cm 1n width wherein the number of
times of film deposition 1s in the range of 5 to 12.
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